Previous studies have shown that adenophostin A is a potent initiator of the activation of storeoperated Ca 2+ channels (SOCs) in rat hepatocytes, and have suggested that, of the two subtypes of inositol trisphosphate (Ins(1,4,5)P 3 ) receptor predominantly present in rat hepatocytes (types 1 and 2 (Ins(1,4,5)P 3 R 1 and Ins(1,4,5)P 3 R 2 )), Ins(1,4,5)P 3 R 1 s are required for SOC activation. We compared the abilities of Ins(1,4,6)P 3 (higher apparent affinity for Ins(1,4,5)P 3 R 1 ) and Ins(1,3,6)P 3 and Ins(1,2,4,5)P 4 (higher apparent affinities for Ins(1,4,5)P 3 R 2 ) to activate SOCs.
INTRODUCTION

Store-operated Ca
2+ channels (SOCs) in the plasma membrane are required for regulation of the cytoplasmic free Ca 2+ concentration ([Ca 2+ ] cyt ) and re-filling the endoplasmic reticulum (ER) Ca 2+ stores in hepatocytes and in other non-excitable cells, and in some excitable cells [1, 2] .
Several studies have shown that SOCs are required for the maintenance of agonist-induced oscillations in [Ca 2+ ] cyt [3, 4] and there is evidence that SOCs are more effective in re-filling the ER than non-selective cation channels [5] . The activation of SOCs is initiated by a decrease in the concentration of Ca 2+ in the ER induced by the action of inositol 1,4,5-trisphosphate (Ins(1,4,5)P 3 ) at Ins(1,4,5)P 3 receptors (Ins(1,4,5)P 3 R) and by Ca 2+ at ryanodine receptors [1, 2] .
There is some evidence which suggests there may be a direct interaction (conformational coupling) between some Ins(1,4,5)P 3 Rs and some putative SOCs or other types of plasma membrane Ca 2+ channels (reviewed in [1, 2] ). Evidence that the activation of SOCs involves, or requires, a specific region of the ER close to the plasma membrane in the vicinity of SOCs [6] [7] [8] [9] and/or continuity of the whole ER [10,11] has been reported. While there have been numerous experiments designed to determine the relationship between the degree to which Ca 2+ in the ER is decreased and the activation of SOCs, and the location of this decrease in ER Ca 2+ [12, 13] , no clear answers have so far been obtained.
Rat hepatocytes in situ are polarised epithelial cells with clearly-defined canalicular, basal and basolateral membrane regions (reviewed in [14] ). Freshly-isolated rat hepatocytes lose much of this polarity but after culture for a few hours begin to regain some polarity [15] . Normal rat hepatocytes possess predominantly Ins(1,4,5)P 3 R 1 and Ins(1,4,5)P 3 R 2 with very little type 3
Ins(1,4,5)P 3 receptor [16, 17] . Ins(1,4,5)P 3 R 2 predominate, and may be responsible for the generation of 
MATERIALS AND METHODS
Materials
Western blot analysis
Tissue preparation, protein assays, SDS gels, and semi-dry blotting were performed essentially as described previously [29] . SDS-minigels (6%) were run using the Biorad Immunoblot assay The dose-response curve for the effect of Ins(1,3,6)P 3 on Ca 2+ release and Ca 2+ inflow is shown in Figure 2A . This shows that the concentration of Ins(1,3,6)P 3 which gave half-maximal stimulation of Ca 2+ inflow is substantially higher than that which gave half-maximal stimulation of Ca 2+ release. A similar dose-response pattern but with less pronounced differences, was observed with Ins(1,2,4,5)P 4 ( Figure 2B ). In immunofluorescence experiments with hepatocytes cultured for 2 h under conditions similar to those employed for the measurement of Ca 2+ inflow and release, Ins(1,4,5)P 3 R 1 was principally located in a band at the cell periphery with little in the interior of the cytoplasmic space, and none in the nucleus ( Figure 3A) . Ins(1,4,5)P 3 R 2 was also located in a clearly-defined band at the cell periphery with some expression also in the cytoplasmic space ( Figure 3B ). In some experiments, labelling of the nucleus by anti-Ins(1,4,5)P 3 R 2 was seen (results not shown). -11-
DISCUSSION
The most interesting aspect of this study is the observation that the relationship between the Previously, the differences in affinities of Ins (1, Taken together, the present results with Ins(1,4,5)P 3 analogues selective for either Ins(1,4,5)P 3 R 1 or Ins(1,4,5)P 3 R 2 , the previous results using an anti-Ins(1,4,5)P 3 R 1 antibody to 
